inability to work their normal quota. The colostomy has not been complained of by the rectosigmoid patients.
Present position of case selection for the rectosigmoid bladder operation.-(1) If a patient has multiple vesical growths of low malignancy which require cystectomy, and if he is expected to live for a long time, ileal ureterostomy and the rectosigmoid bladder are the modes of urinary diversion of choice; of the two I favour the rectosigmoid bladder.
(2) We have become more confident in the biochemical and overall management of cases with ureterocolic anastomosis than we were between 1951 and 1955 (when I did several rectosigmoid bladders) and there has not been in the last few years quite the same pressure to get away from ureterocolic anastomosis as there then was.
(3) There is a small group of patients for whom the rectosigmoid bladder is the ideal procedure. Recently I have operated on 4 elderly men with bladder cancer, in whom one kidney was either completely or almost completely out of action from obstruction by growth, and in whom the other kidney showed early or moderate hydronephrosis. The blood urea was between 60 and 75 mg/100 ml. In such cases external radiotherapy may not give a sufficiently rapid improvement in the growth to preserve the function of the remaining relatively healthy kidney. A formal ureterocolic anastomosis in this group would run the risk of a higher than average mortality from renal failure, while a one-stage ileal ureterostomy would court a high mortality. The rectosigmoid bladder operation done in two stages has seemed to me to be easily the safest procedure, and these 4 patients survived.
Colocystoplasty
By Sir ERIC RICHES, M.C., M.S.
The Middlesex Hospital, London THE indications for enlarging the bladder are well known and I will not repeat them. My object is to discuss the merits of a colonic as opposed to an ileal graft for the purpose.
The results of ileocystoplasty. -Since Couvelaire (1950) introduced the operation of ileocystoplasty into France several series of cases have been reported. Cibert (1957) reported 105 personal cases; Wells (1956) collected 55 cases from members of the British Association of Urological Surgeons, and Jacobs (1960) has recently reported on 28 cases. Whilst the results in most cases have been excellent the mortality and morbidity have been high, largely owing to the complications of ileus or intestinal obstruction following the small gut anastomosis. Wells (1956) reported 42 cases of ileus and 10 of mechanical obstruction in 207 patients who underwent uretero-ileostomy; of 55 who had ileocystoplasty 4 developed intestinal obstruction. This operation may be difficult in a stout patient who has been fattened up by sanatorium treatment and has a short mesentery. The variability of the results with the ileum and the evidence produced by Gregoir (1958) in favour of the colon made me decide to use the sigmoid colon instead of the ileum in a series of cases where bladder enlargement or substitution was needed.
Advantages of the colon.-There are many advantages in using the sigmoid colon rather than the ileum. It lies close to the bladder, it is easily mobilized and it usually has a redundant loop which can be readily spared. Its mesentery has a low origin and the whole procedure can be kept within the pelvis without disturbing the upper abdomen. It has a wider lumen than the small intestine which ensures a greater increase in bladder capacity and is a safeguard against stenosis of the restored colon after end-to-end anastomosis; a rectal tube can be passed up beyond the anastomosis to relieve distension and there is little chance of ileus. Its blood supply from the sigmoid arteries and their marginal arcades is abundant and the rectal surgeons have shown us that even after high ligation of the inferior mesenteric artery a safe anastomosis is possible. Functionally it is more adapted to the process of expulsion and this should and does result in a more powerful urinary stream and less residual urine. Morales and his colleagues (1958) have suggested that as the centres for micturition and deftecation are both in the sacral part of the spinal cord the two functions have identical reflex mechanisms.
The former objection that it was more septic than the ileum is no longer valid as it can be sterilized easily.
Contraindications to the use of the colon.-The possibility of electrolyte absorption would seriously mar the procedure. Experimental work on dogs showed that it did not occur, nor has it been recorded in any of the published series in man. In the absence of bladder neck obstruction, which must be verified before operation, absorption is unlikely to happen when only the dome of the bladder is replaced. Even when the whole posterior wall and dome have been replaced by colon we have found no biochemical disturbance and it was present in only one patient with advanced pyelonephritis as a terminal event.
Local inflammatory disease occurs more often in the colon than the ileum and extensive diverticulitis or pericolitis would preclude its use although it has been used when there was mild diverticulosis. The presence of a new growth or previous resection for growth or diverticulitis would be obvious contraindications. An air enema before operation will indicate both its length and mobility and will exclude gross disease. Excessive fat makes the operation more difficult, as it does in ileocystoplasty. Previous radiotherapy reduces the chances of success, but we have used the procedure in 3 cases of extensive radionecrosis of the bladder with varying success.
Pre-operative preparation.-The usual method of emptying and sterilizing the colon is based on a low residue diet, colonic lavage, enemata and neomycin 1 g twice daily for two days. A bowel swab taken at operation is often sterile, or shows monilia, or only non-pathogenic bacteria.
Operative technique.-I am greatly impressed by the value of the open flap method which incorporates the graft into the bladder rather than the closed loop which leaves it as a diverticulum, even if it is isoperistaltic. Micturition is more forcible and less likely to be in two parts. There is no stoma to contract and much less trouble from mucus which in any event tends to get less as time goes on. I have used the closed loop in only 2 cases.
Moreover the final result looks more like a bladder although its mucosa remains columnar.
A rectal tube and a No. 22 (F) whistle-tip plastic urethral catheter are inserted before operation. The sigmoid colon is mobilized and a length of up to 20 cm chosen which will reach the bladder without tension. In dividing the mesentery at right angles to the bowel the transverse vessels are ligated individually with fine silk or thread. Oblique division of the bowel with excision of a wedge ensures the blood supply to the antimesenteric border and gives a wider lumen for anastomosis. Continuity of the colon is restored by end-to-end anastomosis and the rectal tube is milked up beyond it. The restored colon is placed behind or in front of the mesentery of the graft as convenient and the loop is washed clean with saline. The vesical peritoneum is stripped laterally and backwards as far as the superior vesical pedicles which are tied above the ureter. The bladder is opened and all diseased detrusor excised. The colo-vesical anastomosis is made after the manner of Yeates (1956) using interrupted chromic catgut for the outer layer and continuous plain catgut for the through-and-through layer. The incision of the colon is made piece by piece to minimize blood loss from the cut edges. The final closure of the loop brings the opposing cut edges of the colon together. The peritoneal flaps are replaced to cover the new bladder and are tacked to the edges of the mesentery of the loop; tube drainage is provided for each side of the pelvis.
Post-operative care. The catheter is slung and in the post-operative period it is gently irrigated with sodium bicarbonate solution to remove mucus; no additional suprapubic catheter has been needed. A Ryle's tube is left in position until there are good bowel sounds and the rectal tube is retained until flatus is passed. The catheter is removed in ten to fourteen days. After three weeks the patient is cystoscoped and mucus or sloughs from the suture line are sucked out.
If the ureter has to be reimplanted it is done over a plastic tube which is brought out beside the catheter.
Complications.-The only complication directly related to the operation was in one of the early cases where it had been impossible to restore the peritoneum owing to perivesical infection. The two anastomoses became adherent and a vesicocolic fistula developed; it was closed after temporary colostomy and the man is well eighteen months later. Gil-Vernet and Gosalvez (1957) had 2 cases of faxcal fistula and 2 of urinary fistula which all closed spontaneously. Kuss (1958) had 4 temporary urinary fistule and 1 colic in 20 cases. In general the post-operative course has been smooth, and in particular there has been no ileus. One man developed intestinal obstruction five weeks after operation but this was due to radionecrosis of the small intestine which was resected; he remains well four months later. Results
My personal experience of colocystoplasty comprises 14 cases and whilst this is inadequate for any statistical analysis it has given me some impressions. 7 were for Hunner's ulcer (chronic interstitial cystitis), 2 for contracted bladder following mucosal stripping for papillary carcinoma, 3 for radionecrosis following supervoltage therapy, 1 for long-standing cystitis and only 1 for tuberculous contraction.
All the patients with Hunner's ulcer are doing well. It is important in this condition to remove all the diseased or thickened part of the detrusor and this may be extensive. A woman of 50 who had been treated by periodic distension, cystodiathermy and injection of hydrocortisone for five years still had painful frequency of micturitiotl. Three weeks after colocystoplasty she had no pain and could go for three hours; nine weeks after operation she held 10 oz (300 ml), slept through the night and went for four hours by day. Improvement appears to be rapid and progressive in contrast to the steady deterioration which was the rule under the old method of periodic distension. A universal feature in all the patients has been the abolition of pain, even if the habit of some nocturnal frequency has died hard. The "cottage loaf" type of bladder does not look ideal but its function can be excellent and there is little or no residual urine. It is not always possible to finish with a bladder that has no isthmus. A woman of 51 treated conservatively for three years still had to micturate eight times in the night with considerable pain. Two months after colocystoplasty nocturnal frequency was reduced to once; she had no pain, the bladder held 18 oz (550 ml) and electrolytes were normal. In I patient a right ureteric reflux was seen in the cystogram three weeks after operation; the bladder had been excised nearly down to the interureteric bar. It is too early to know if the reflux still persists.
In most patients there is a mild infection of the urine with B. coli or enterococci but two had a sterile urine, one as long as ten months after operation.
Severe contraction of the bladder with bilateral reflux follows mucosal stripping for papillary carcinoma even if a cuff is left at the ureteric and urethral orifices, and I have given up this operation. 2 patients developed this complication: in 1 the reflux was diminished three weeks after ureterocolocystoplasty and both blood urea and chlorides were lower; he is being followed-up. In the other I used a closed colonic loop end-toend twenty months after the original operation.
The reflux diminished but his kidneys were too badly damaged and he became uraemic. He recovered with treatment but died from hypertensive heart disease three months after operation. In both cases there was no residual tumour in the bladder.
The radionecrotic bladder is a severe test for any plastic operation and although all three patients now have bigger bladders there is not comparable symptomatic improvement. Much larger replacement rather than mere enlargement is needed in these cases.
Chronic cystitis following long-standing calculous disease in the kidney antI ureter caused pain and incontinence in a man of 34; he wore a urinal. Three months after removing the right ureter and its stone (the kidney having already been removed) I did a colocystoplasty. He had the complications I have mentioned but is now well and the left reflux previously present has disappeared.
There is only 1 case in the series of a contracted tuberculous bladder. A man of 22 with multiple tuberculous lesions and a reflux up the remaining ureter had a fibrotic bladder almost devoid of mucosa of which a large part was cut away during ureterocolocystoplasty. The bladder how looks better and there is no reflux, but he still has frequency.
Conclusions.-Despite a relatively small experience I am convinced that whenever possible the colon is more suitable for enlarging the bladder than the ileum. It is easier to use and the functional results are better both in the force of the stream and the absence of residual urine. The post-operative course is generally smooth.
The best results are obtained by an open flap graft rather than by a closed loop. It is the procedure of choice for resistant cases of chronic interstitial cystitis but has a place in other conditions. The operation is time-consuming; I agree with Bourque (1959) that it is long, tedious, and must be very meticulous. When doing it I am always reminded of the Song of the Shirt, "Stitch, Stitch, Stitch", but I feel that I shall go on with it.
